In 1986 the life expectancy at birth was 71.3 years for males and 78.3 years for females-providing a 7-year advantage for women. Although women live longer, it has been reported that they paradoxically experience more physical and psychological illnesses. In this article, we estimate the expected well-years or quality-adjusted life years for men and women in the general population. The data were obtained in a random sample of 1,034 residents of San Diego. The well-life expectancy uses standard life expectancies with adjustments for quality of life. The well-life expectancy for men was 59.8 years; for women, it was 62.7 years. Thus, the quality adjustment had significantly more impact on women (15.6 years) than on men (11.5 years). Age-specific estimates of health-related quality of life suggested a male advantage before age 45 and a female advantage after age 45. The benefits of well-years of life as a public health statistic are discussed.
WELL-YEARS
71.3 years for men versus 78.3 years for women. In other words, women enjoy a 7-year advantage.
This female advanOur approach is to express the benefits of medical care, tage for survival is apparent in most industrialized countries behavioral intervention, or preventive programs in terms of (Lopez, 1984; Rutherford, 1983) . well-years of life produced. Others have chosen to describe the Despite the substantial female advantages in terms of same outcome as quality-adjusted life years (QALYs; mortality, the opposite pattern has been reported for mot Weinstein & Stason, 1976) . Well-years integrate mortality and bidity (Wingard, 1984) . A variety of different explanations morbidity to express health status in terms of equivalents of have been proposed for women's apparently poorer health, well-years of life. If a cigarette smoker died of heart disease at For example, the observed morbidity differences may reflect age 50, and we would have expected her to live to age 75, it gender differences in reporting behavior, illness behavior, might be concluded that the disease caused her to lose 25 service utilization, or physician bias (Wingard, 1984) . Howlife-years. If 100 cigarette smokers died at age 50 (and also had ever, discrepancies may also be attributed to biological and life expectancies of 75 years), we might conclude that 2,500
life-style differences. For example, women suffer from more (100 people x 25 years) life-years had been lost. reproduction-related morbidity (Verbrugge, 1985 ; Verbrugge Death is not the only outcome of concern in heart disease.
& Wingard, 1987) and are less likely to exercise than men Many adults suffer myocardial infarctions leaving them some- (Schoenborn, Danchik, & Elinson, 1981; Wingard, 1984) . It what disabled over a longer period of time. Although they are has also been suggested that women are more subject to still alive, the quality of their lives has diminished. Our model disabling chronic diseases such as rheumatoid arthritis, permits all degrees of disability to be compared to one whereas men are more likely to die suddenly from conditions another. A disease that reduces the quality of life by one half such as coronary heart disease or accidents (Verbrugge, 1986) . will take away 0.5 well-year over the course of 1 year. If it
Gender differences in cause-specific mortality and moraffects two people, it will take away 1.0 well-year (equal to 2 bidity have been discussed in several reviews (Verbrugge, x 0.5) over a 1-year period. A medical treatment that 1985; Wingard, 1984; Wingard & Cohn, 1990) . It is not our improves the quality of life by 0.2 for each of 5 individuals will purpose to review this literature again. However, given the result in a production of 1 well-year if the benefit is mainparadoxical relationship of gender differences in morbidity tained over a l-year period. Thus, using this system, it is and mortality, the literature is difficult to interpret without possible to express the benefits of various programs by some measure of health that combines mortality and morbidshowing how many equivalents of well-years they produce ity. In this article, we present a model of health status known (Anderson & Moser, 1985; Kaplan & Anderson, 1990 In this analysis, we evaluated health status using the General conceptually into three scales representing related but distinct Health Policy Model (Kaplan & Anderson, 1990) . The model aspects of daily functioning: Mobility, Physical Activity, and is based on a conceptualization of health status that was first Social Activity. The Mobility and Physical Activity scales have described by Fanshel and Bush (1970) . The model requires three levels; Social Activity has five distinct levels. Table I four distinct data sources. These are mortality, dysfunctionshows the steps from the three scales. In wheelchair, moved or controlled movement of wheelchair without help from someone else; or had trouble or did -.060 not try to lift, stoop, bend over, or use stairs or inclines, health related; and/or limped, used a cane, crutches, or walker, health related; and/or had any other physical limitation in walking, or did not try to walk as far as or as fast as others the same age are able, health related. 1
In wheelchair, did not move or control the movement of wheelchair without help from someone else, or in bed, -.077 chair, or couch for most or all of the day, health related.
Social Activity Scale (SA C)

5
No limitations for health reasons.
-.000 4 Limited in other(e,g.,recreational) roleactivity, healthrelated.
-.061 3
Limited in major(primary) roleactivity, healthrelated.
-.061 2 Performed no major role activity, health related, but did perform self-care aetivites.
-.106 1
Performed no major role activity, health related, and did not perform or had more help than usual in performance -.106 of one or more self-care activities, health related. KAPLAN, ANDERSON, WINGARD and problems has been generated.
Included in the list are 25 important. An itchy eye is not as serious as blindness. An complexes of symptoms and problems representing the posimportant component of the General Health Policy Model is a sible symptomatic complaints that might inhibit function, system that weights the various health outcomes according to These symptoms and problems are shown in Table 2 . their relative importance. This is done by placing states on a Several studies attest to the reliability (Anderson, Kaplan, continuum ranging from 0 (for death) to 1.0 (for optimum Berry, Bush, & Rumbaut, 1989; Kaplan, Bush, & Berry, 1978) functioning). Using this system, it is possible to scale the and validity (Kaplan, Bush, & Berry, 1976) Note. MOB = Mobility Scale, PAC = Physical Activity Scale, group is 68.5 years. In other words, disability has reduced the SAC = SocialActivityScale. quality of their lives by an estimated 3.1 years. Table 5 summarizes the four components of the model and the data in the other three scales. For example, a person with a runny sources used to estimate them for this study.
nose would be rated by peers in the community as .83 on the QWB when he or she is at the highest function level (i.e. the top step on each scale shown in Table 1 0.0 . , _ . . , . . _ Because these data were based on only about 1,000 people, the 0 2 0 4 0 6 0 8 0 10 0 points on the figure were smoothed using 3-year moving AGE averages. This was required because there were few cases in some categories, particularly [n the older age groups. The FIGURE 2 Three-year moving averages for QWB for men areas under the curves in Figure 2 represent a simple static or and women in San Diego. nonstochastic approximation of the welMife expectancy. As the figure demonstrates, the curve remains relatively flat for 1.0 both men and womenuntil about age 45. From then on it _ " Men assumes a substantial downhill course. According to our conceptualmodel, the expectedmean value of well-being _" 0.8 ---n decreases with age in any population. This is demonstrated by the downhill slope for both men and women throughout the .'__ 0.6 life cycle.
_,_ The next step involved estimating curves for men and 0.4 women. This was done by fitting fourth-degree polynomials separately for each sex, which was accomplished using curvefitting methods in multiple linear regression. An equation O 0.2 representing the relationship is used to generate values for a "smoothed and fitted" curve. The curves were smoothed using 0.0 moving averages and then fitted by the regression models. The 0 2 0 4 0 6 0 8 0 10 0 results of this manipulation are demonstrated in Figure 3 . The figure shows the smoothed and fitted QVfBvalues for men AGE and for women. The figure shows functions of slightly dif-FIGURE 3 Polynomial regression fit of age on QWB for ferent shape for men and women. Prior to age 45, men are men and women. estimated to be slightly higher than women on the composite index of morbidity and mortality. Thereafter, women have an advantage. The male-female differences are summarized in Figure 4 . This figure displays differences between males and females (male-female) as a function of age. The figure displays both the unfitted data (bold) and the differences 1.0 , ..... obtained using these smoothed-and-fitted curves based on the polynomial equations (light). The horizontal line on the graph ¢0 divides the point at which there is a male advantage (values > --'>-0.8 0) or female advantage (values < 0). As the figure suggests, ¢_ there is a slightmale advantageprior to the early40s.
¢:
0.6 Thereafter, there is an increasing female advantage. o Table6 summarizes the maleandfemaleadvantages using '_ 0.4 differentindicators.As the Male-minus-female differences as a function of FIGURE 6 Proportion of birth cohort alive (top line) and age using moving averages (bold) and fit polynomial curves QWB score (bottom line) by age for women. (light).
TABLE6
top line in each figure shows the percentage of males and "Male and Female Advantages in Life Expectancy, females (respectively) surviving to various ages as estimated Unadjusted QWB, and Well-Life Expectancy (Mortalityfor San Diego from Vital Statistics of the United States (1985) .
Adjusted QWBScores)
Inflections in the curve represent mortality. Note. Unadjusted QWB does not take mortality into considerbetween the two curves represents morbidity alone. As the ation (morbidity only); well-lifeexpectancy is the adjusted QWB that figures suggest, the QWB is considerably more sensitive to age includes both morbidity and mortality, variations than life expectancy alone. The difference between the life expectancy and the well-life expectancy is 11.52 well-years for men and 15.6 well-years for women. unadjusted for mortality) actually favors males. The composite index that considers both morbidity and mortality shows an advantage of being female. Yet the advantage is less DISCUSSION than that given by mortality data alone.
One of the major disadvantages of current public health statistics is that they are insensitive to minor variations in According to traditional measures of life expectancy, women health status. Figures 5 and 6 (Kaplan,Kozin,& Anderson,1988) . Althoughrheumatoid arthritisand systemic 0.2 lupusaffectwomen morecommonly than theyaffectmen,the prevalence of eachof theseconditions is verylow.Themore 0 0.0 , . , , , common rheumatoid arthritis affects only about 1°7oof the 0 2 0 40 60 80 population. Adjustingfor arthritis and related conditionshas AGE essentially no effect on the male-female differential. More prevalent forms of arthritis (osteoarthritis) have a substantial FIGURE 5 Proportion of birth cohort alive (top line) and impact on functioning for the population. Although some QWB score (bottomline) by age for men.
studies report sex differences in osteoarthritis (Davis, 1981) , KAPLAN, ANDERSON, WINGARD most evidence indicates that this condition does not affect imputation of QWB vaIues. Consideration is also being given males and females differently (Roberts & Burch, 1966) . Disto including these more sensitive items on national surveys abling chronic diseases including chronic obstructive pulmo-(Erickson, Anderson, Kendall, Kaplan, & Ganiats, 1988) . In nary disease and coronary heart disease each affect men more the future, we hope to report on these differences between often and occur in the later parts of their life. Thus, they may men and women from larger scale studies. help explain the female advantage in later life.
Although public health statistics are beginning to describe Another explanation for the gender difference might by changes in mortality patterns, we still have few comprehensive dysfunction associated with menstruation and childbirth, indicators of health status that can be used to understand the Green (1988) recently analyzed the impact of menstrual and complex differences between the health outcomes of men and premenstrual symptoms on quality of llfe in a selected group women• Several years ago, Fries (1980;  and, more recently, of women. For those volunteering for a premenstrual syn- Fries, Green, & Levine, 1989) advanced a "compression of drome (PMS) treatment program, the impact of PMS was morbidity" hypothesis. According to this hypothesis, life substantial. For severely affected women, Green estimated a expectancy is finite and the human organism cannot be lifetime loss of 0.5 well-year due to PMS. This was based on expected to live much beyond what is currently being oban average difference between QWB on follicular and luteal served. However, a larger portion of each birth cohort is living phases of the menstrual cycle of 0.05 for 11.2 days per cycle to advanced age. As more individuals live to older ages, there with 12 cycles per year and 27.2 years of exposure yields 0.5 may be a consequent increase in the number of people with well-year lost. Because PMS is a common disorder, its impact long-term chronic illness. on the population is substantial. With nearly 50 million Given this background, Fries argued that efforts to increase women in the United States between the ages of 25 and 55, a life expectancy may be futile. Focusing on measures of life substantial number are at risk for PMS. Reid (1983) estimated expectancy as standards for evaluating treatments and prothis number to be as high as 35%. In her calculation, Green grams may lead to some incorrect conclusions. Although life conservatively estimated that 10% would be affected. Considexpectancy might not change, several promising programs or ering that this condition would affect 10% of women, and treatments could significantly reduce the amount and the there would be an average difference of .05 QWB unit, the duration of disability that precedes death. Fries et al. (1989) impact would be 0.005 (calculated as 0.05 x .10 = 0.005).
and Riley and Bond (1983) each suggested that there may be Using a larger estimate of this effect (QWB differences of many benefits in compressing the burden of infirmity into 0.13), the difference between males and females over the shorter periods between the onset of illness and death. Our course of each year would be 0.01 (calculated as 0.13 QWB x analysis suggests that reductions in morbidity will result in •10 = 0.01). Thus, PMS alone cannot explain the difference, substantial benefits for both men and women. We estimate It might be argued that the differences reflect differences that men lose the equivalent of 11.52 well-years of life and between the sexes in symptom reporting. Women are allowed women lose the equivalent of 15.60 well-years of life from or expected to express more symptoms, whereas men are morbid conditions. Thus, without altering the number of expected to be "tough" and tolerate discomfort• Wingard years of life, medical, public health, and behavioral programs (1984) reviewed studies in which both medical records and have room to produce substantial benefits by reducing morself-reports were recorded. These studies tend not to show sex bidity. differences in reporting. Similarly, Davis (1981) compared In conclusion, substantial evidence suggests that women X-ray evidence of osteoarthritis versus self-reports and found live longer than men. During the years they are alive, men are little evidence of sex differences in reporting symptoms, shown to be in better health on measures considering healthHowever, the QWB emphasizes observable dysfunction in related quality of life. Integrating morbidity and mortality addition to symptoms. Thus, symptom reporting cannot corninto an overall index returns the advantage to women, alpletely explain the result. Perhaps the simplest explanation is though the female advantage is significantly reduced. Considthat age is related to disability and dysfunction for both sexeS, ering the entire life cycle, there is an apparent male advantage Therefore, because women live longer, more of their life span until the early 40s. Following the mid-40s, there is a female is spent in the age groups where dysfunction is common, advantage, which gets stronger with increasing age. The period Clearly, any explanation of male-female differences will need of life when there is a male advantage is largely accounted for to consider a complex array of biological, life style, and by relatively low mortality in both sexes and less morbidity in reporting variables, males.The femaleadvantagein laterlife is primarilyaccounted It is important to emphasize the limitations in our results, for by the substantial differentials in mortality. The data were based on a random sample survey in a single city at one point in time. As with any lifetime estimates based
